Near-death experiences (NDEs) have been defined as any conscious perceptual experience occurring in individuals pronounced clinically dead or who came very close to physical death. They are frequently reported by patients surviving a critical injury and, intriguingly, they show common features across different populations. The tool traditionally used to assess NDEs is the NDE Scale, which is available in the original English version. The aim of this study was to develop the Italian version of the NDE Scale and to assess its reliability in a specific clinical setting. A process of translation of the original scale was performed in different stages in order to obtain a fully comprehensible and accurate Italian translation. Later, the scale was administered to a convenience sample of patients who had experienced a condition of coma and were, at the time of assessment, fully conscious and able to provide information as requested by the scale. Inter-rater and test-retest reliability, assessed by the weighted Cohen's kappa (K w ), were estimated. A convenience sample of 20 subjects [mean age ± standard deviation (SD) 51.6 ± 17.1, median time from injury 3.5 months, interquartile range (IQR) 2-10] was included in the study. Inter-rater [K w 0.77 (95% CI 0.67-0.87)] and test-retest reliability [K w 0.96 (95% CI 0.91-1.00)] showed good to excellent values for the total scores of the Italian NDE Scale and for subanalyses of each single cluster of the scale. An Italian Version of the NDE Scale is now available to investigate the frequency of NDE, the causes for NDE heterogeneity across different life-threatening conditions, and the possible neural mechanisms underlying NDE phenomenology.
INTRODUCTION
The near-death experiences (NDEs) have been traditionally defined as "any conscious perceptual experience occurring in individuals pronounced clinically dead or who came very close to physical death" (Moody, 1975) . More recently, NDEs have been better characterized as "a profound psychological event including transcendental and mystical elements, typically occurring to individuals close to death or in situations of intense physical or emotional danger" (Greyson, 2000) . Almost one in four persons who survive a critical injury and between 4 and 9% of the general population experienced an NDE (Cant et al., 2012) . Main features of the NDEs include out-of-body experiences, peaceful feelings, and transcendental or mystical experiences. Specifically, out-of-body experiences are characterized by a sensation of self-visualization from a position of height while transcendental or mystical experiences imply an apparent passage of the consciousness into a foreign dimension. The phenomenology of NDEs has been reported with sufficient consistency to consider them not as a cultural phenomenon but as a phenomenon with specific scientific features and underlying neural mechanisms. In fact, although no specific features have been universally described by all NDE experiencers, there are numerous cases of apparent correlations between specific NDEs features and circumstances in which the NDEs occur (Lake, 2017) . All these observations prompted the diffusion of several studies investigating the frequency and relevance of NDEs, the causes for NDEs heterogeneity across different life-threatening conditions, and the possible neural mechanisms underlying NDEs phenomenology (Charland-Verville et al., 2014; Lake, 2017) . Biological, psychological, and transpersonal models have been proposed to explain NDEs contents but there is still no consensus on a single unifying model (Lake, 2017) .
The most widely used tool to assess NDEs as a unitary phenomenon is the Greyson NDE Scale (Greyson, 1983) . However, it is available in the original English version only, which cannot be used in Italian patients because of intercultural differences and possible misunderstandings.
The objective of the present study was to develop and validate an Italian version of the NDE Scale in order to make it available for NDEs research.
MATERIALS AND METHODS

Description of the NDE Scale
The NDE Scale has been derived by a previous questionnaire including 80 manifestations commonly described in the phenomenological literature of NDEs. Among these 80 manifestations, the 40 items most commonly reported were selected. A later analysis lead to the exclusion of further seven items because of their redundancy or ambiguity, with the remaining 33 items being reworded into questions with 3-point-scaled answers, to allow the scoring of each item as definitely present, questionable or atypical, and definitively absent (Greyson, 1983) . This preliminary 33-item questionnaire was administered to 67 subjects in two times in order to assess internal consistency and test-retest reliability. The final NDE Scale resulting from this process included 16 questions grouped into four psychologically meaningful clusters: the cognitive cluster, the affective cluster, the paranormal cluster, and the transcendental cluster. For each item, the scores are arranged on an ordinal scale ranging from 0 to 2 (i.e., 0 = "not present, " 1 = "mildly or ambiguously present, " and 2 = "definitively present") (Greyson, 1983; Lange et al., 2004 (Gouvier et al., 1987) . Patients with previous/concurrent severe neurological or psychiatric diseases or taking Central Nervous System acting drugs at the time of the interview were excluded from the study. Diagnostic reliability across raters (inter-rater reliability) and ratings (intra-rater reliability) was investigated as follows: the Italian Version was administered to all the included patients by two health care professionals in the same day. The two raters independently assessed each patient and recorded both total scores and single-item subscores. Each rater was blinded with respect to the information collected by the other rater. After 2 weeks, a second evaluation by the first rater was made in order to estimate test-retest reliability. In the case of patients with locked-in syndrome (LIS), in whom the only movements preserved are blinking and vertical eye movements, the clinical interview was made by means of an eye-coded channel as usually it occurs in these patients. Main anagraphical and clinical data of all the patients were also collected. This study was approved by the Internal Review Board of the University of L'Aquila (Approval number 01/2018) and carried out in accordance with its recommendations.
Statistical Analysis
Descriptive statistics were reported as mean ± standard deviation (SD) or median with interquartile range (IQR) for quantitative variables and as counts and proportions (%) for categorical variables. Inter-rater and test-retest reliability were assessed by the weighted Cohen's kappa (K). κ-values were interpreted as follows: >0.80 excellent agreement, 0.61-0.80 good agreement, 0.41-0.60 moderate agreement, 0.21-0.40 fair agreement, and <0.21 poor agreement (Altman, 1991) . Data analysis was 
RESULTS
All the included patients [14 males and 6 females, mean age ± SD 51.6 ± 17.1, median time from injury 3.5 months, interquartile range (IQR) 2-10] experienced a condition of coma in the acute phase of their disease. When entering the rehabilitation ward most of the patients were in a condition of minimally conscious state (MCS; n = 15; 75%). The remainder patients were fully conscious (n = 4; 20%) or showed a condition of emergence from MCS (EMCS; n = 1; 5%). Among patients with a normal consciousness at admission in the Acute Inpatient Rehabilitation Unit, one showed a condition of LIS. The primitive disease, being responsible for the loss of consciousness in the acute phase, was mainly represented by stroke (n = 12), followed by traumatic brain injury (n = 7) and infectious disease (n = 1). At the time of the interview all the included patients were fully conscious and cognitively preserved as established by the inclusion criteria. The mean score of the NDE Scale in our sample was 3 ± 4.0 (range 0-13). The experiences most frequently reported by patients were those belonging to the cognitive component, being mainly represented by phenomena of time distortion (n = 5; 25%), life review (n = 5; 25%), and thought acceleration (n = 4; 20%). Experiences belonging to the transcendental component were also frequently recorded, especially those involving the view of deceased spirits or religious figures (n = 4; 20%). Only three patients reported a minimum score of 7 or higher, which is the cut-off of the original NDE Scale to establish the presence of a NDE as a unitary phenomenon (Greyson, 1983) .
Inter-rater [K w 0.77 (95% CI 0.67-0.87)] and test-retest reliability [K w 0.96 (95% CI 0.91-1.00)] showed good to excellent values for the total scores of the Italian NDE Scale and for subanalyses of each single cluster of the scale as shown in Table 3 .
DISCUSSION
Our findings provide support for the use of the Italian version of the NDE Scale in clinical research. To the best of our knowledge, there are no studies investigating the prevalence of NDEs in the Italian population. This is probably due to the lack of an Italian version of the scale, which is traditionally used to assess NDEs. In this study we provided a reliable Italian Version of the NDE scale showing an excellent inter-rater and intra-rater agreement. This tool may be used to investigate NDEs in subjects who experienced a condition close to death (real NDE) or non-life-threatening events without any brain damage (NDE-like experiences) (Charland-Verville et al., 2014) .
Patients with a past history of coma are the ideal candidates to investigate real NDE, when residual cognitive dysfunctions do not interfere with the clinical interview (Teasdale and Jennett, 1974; Plum and Posner, 1983) . They include patients who directly recovered consciousness after a transitory phase of coma or patients who entered intermediates states, such as VS or MCS, before recovering consciousness (Giacino et al., 2002; Pistoia and Sarà, 2012; Pistoia et al., 2013; Bayne et al., 2017) . Patients with LIS, showing a condition of coma in the acute stage of their disease, are also frequently asked to report about NDE (Charland-Verville et al., 2015) . Patients with LIS, although being traditionally described as cognitively intact, often show a series of non-motor symptoms that can be interpreted in the framework of an embodiment disorder Babiloni et al., 2010; Pistoia et al., 2010 Pistoia et al., , 2017 . Intriguingly, some of these symptoms seem to share common features and similar underlying neurophysiological mechanisms with some NDEs phenomena, especially those involving out-of-body perceptions and emotional engagement. This makes such patients deserving of special attention to these symptoms, whether they occur near death or in the later stage of their diseases, in order to gain a better understanding of NDEs and to select rehabilitative approaches tailored to the patients' specific characteristics (Conson et al., , 2009 . Previous research on NDEs is extremely heterogeneous, depending on the clinical characteristics of the targeted research population. NDEs mainly include pleasant feelings such as peacefulness, painlessness, and joy. Less pleasant feelings have been reported in a minority of near-death experiencers, including patients with LIS (Charland-Verville et al., 2015) . Brain injuryrelated mechanisms, which can influence the development of NDEs in coma survivors, include anoxic brain damage, hypoxia, hypercapnia, abnormal temporal lobe dysfunctions, and administration of sedatives (Charland-Verville et al., 2014 ). An interesting study recently investigated differences in NDEs characteristics depending on the brain injury etiology but it failed to detect any differences in intensity or contents across different brain diseases (Charland-Verville et al., 2014) . However, it should be stressed that NDEs have been described non only in life-threatening events directly involving the brain but also in multiple other conditions including cardiac arrest, traumatic circumstances, and conditions of altered mental status under the influence of potentially psychoactive medications (Curran, 2000; Parnia et al., 2007) . Moreover, a wide spectrum of NDE-like experiences after non-lifethreatening events, not associated with real closeness to death or coma, has been described (Charland-Verville et al., 2014) . This suggests that other mechanisms may be engaged in the development of NDE phenomenology (Facco and Agrillo, 2012) .
The strengths of our study included the use of a standardized protocol in the process of translation and in the assessment of inter-rater and test-retest reliability, and the selection of a target population who experienced real life-threatening conditions as a result of a wide spectrum of brain injuries. Moreover, we included patients in whom consciousness recovery occurred in different times and modalities: some patients directly moved from coma to a condition of full consciousness while others experienced intermediate states such as VS and MCS.
A limitation of our study lies with the inclusion of a small sample, which avoided us to perform subgroup analyses in order to investigate NDEs consistency or heterogeneity across coma of different aetiologies and duration. However, this was beyond the aim of this study, which was mainly intended to provide a screening instrument to identify NDEs among unselected patients and to expand the research in this field.
The frequency of NDEs phenomena in our sample was low, with only three patients having shown a minimum score of 7 or higher, which is the cut-off of the original NDE Scale to establish the presence of a NDE as a unitary phenomenon. This finding is in line with previous incidence reports in post head injury patients (Hou et al., 2013) . Further studies are necessary in order to better assess the frequency, intensity, and heterogeneity of NDEs across different diseases and conditions as well as their impact on belief systems and emotions of patients experiencing them. Finally, studies based on larger samples of patients coming from different countries will also allow to identify any additional set of phenomena, not being clearly detected by the present tool, and to further expand the field of research across different cultural settings.
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